Abstract: Dinaphhosulfide aza, oxa, thia crown was prepared; its urea and thiourea derivatives were synthesized by the reaction with ethyl and 4-chlorophenyl isocyanate, ethyl and phenylisothiocyanate. Self-assembled structures are as micro and nano fibers and discs.
Introduction
Crwon ethers were reported in 1967 by Pedersen for the first time 1, 2 . The chemistry of crown ethers has been developed in four decades by a lot of research groups [3] [4] [5] [6] . The first crown ethers are all oxa crowns but modification of their properties have been performed using other heteroatoms such as N and S in their rings and addition of groups on the rings 7 . Modified crown ethers and aza crowns are compounds bearing various kinds and number of oxa, aza and thia heteroatom in their structures 8 . The second strategy for the modification of crown ethers and their derivatives is the synthesis of crown compounds with different structures, such as cryptands, calixarenes, lariats and biscrowns [9] [10] [11] [12] .
Crown ethers and their derivatives are important role in host-guest chemistry and supramolecular chemistry 13 . The complexation properties of these compounds towards metal ions were reported by pedersen 1 and other researchers were investigated and explored the complexation and interaction of these compounds towards metal ions and neutral or ionic molecules and groups 14 . Noncovalent interactions and S8 E. ROSTAMI et al.
bonds are the main interactions in host-guest and supramolecular chemistry 15 . These interactions led to the molecular aggregations and these studies are active route in chemical researches in recent years 16 . Nanotechnology is mainly based on the supramolecular chemistry and noncovalent interactions. A lot of natural or synthetic crown ether derivatives are an important role in nanosciences 17 .
In this research work, a new dinaphthosulfide oxa, aza, thia crown was prepared and its urea and thiourea derivatives were synthesized using a series of isocyanate and isothiocyanate derivatives. The aggregations of these macrocycles were studied by scanning electron microscopy using their SEM images. SEM images show the aggregations of molecules based on the noncovalent interactions as the micro and nano discs and fibres.
Experimental
The reactions were carried out in an efficient hood cupboard. All the materials were purchased from Merck, Fluka, Across Organics and Aldrich chemical companies. Methanol and CH 2 Cl 2 were distilled and stored under Lind 4Å molecular sieve. The melting points (uncorrected) were measured with an Electrothermal engineering LTD 9100 apparatus. Elemental analyses were performed by a CHN-O-Rapid Heraeus elemental analyzer. IR spectra were measured on a Perkin-Elmer model 543, the 1 H NMR and 13 C NMR spectra were obtained using BRUKER AVANCE DPX 300 MHz and BRUKER AVANCE DRX 500 MHz apparatus. Mass spectra were obtained with Shimadzu GC-MS-QP 1100 EX model. Scanning electron micrograph (SEM) images were obtained using a XL30 (Philips) apparatus.
General procedure for the synthesis of lariats
To aza crown (3, 1 mmol) in CH 2 Cl 2 (50 ml) was added triethylamine (1 mmol) and then isocyanates (isothiocyanates) (1 mmol). The resulting mixtures were stirred at roon temperature for 24 hours. After completion of the reactions (monitored by TLC), water was added and the resulting reaction mixture was extracted with CH 2 Cl 2 (3×30 mL). The combined organic layer were washed with dillute hydrochloric acid twice, dried (Na 2 SO 4 ) and evaporated to afforded crude products which was purified by recrystallization in chloroform.
Synthesis of 7,10,13-triaza-1-thia-4,16-dioxa-6,14-dioxo-10-(2-aza-1-thio-3-phenylethyl)-2,3; 17,18-dinaphtho-cyclooctadecane (8)
This compound was prepared from the reaction of 3 and phenylisothiocyanate based on the general procedure, afforded 8 as a white powder in the yield of 94% and melting point of 201 
Synthesis of 7,10,13-triaza-1-thia-4,16-dioxa-6,14-dioxo-10-(2-aza-1-oxo-3-(4-chlorophenyl)-ethyl)-2,3; 17,18-dinaphtho-cyclooctadecane

Results and Discussion
Dihydroxy naphthosulfide (1) was prepared based on the reported procedure.
18
Corresponding diester (2) 19,20 and aza crown (3) were synthesized, according to the Figure 1 , based on the published procedure 20 . Lariats were prepared from the reaction of 3 and isocyanates (isothiocyanates) in CH 2 Cl 2 in the presence of Et 3 N in room temperature for 24 hours. All of the products recrystallized in chloroform and their IR, 1 H NMR,
13
C NMR and Mass spectra were obtained and showed correct structures. Their elemental analyses showed desired proportions of elements.
Figure 1. SEM images of 3
Scanning electron microscopy (SEM) images of macrocycles (3 and 8) were obtained and showed their structures in micro and nano scales as disc and fibrous structures (Schemes 1 and 2). Urea and thiourea functional groups in molecules spread the hydrogen bodings in the crystal structure and create flatten and rigid structures, these phenomena led to self-assemble and high organized structures 21, 22 . Urea and thiourea groups interact with other molecules and in this conditions intramolecular hydrogen bonding is weaker than intermolecular hydrogen bondings 21, 22 . According to the Schemes (1 and 2) phenyl as a side arm led to a flate and rigid structures and show the disc like structure of aggregated molecules. In all, the resonance between phenyl and thiourea led to a flatten structure in that region of molecule and in comparison between 3 and 8 because of the presence of this group, 8 is more flattened and rigid than 3 and intermolecular hydrogen bonding is stronger than 3. The more aggregated structures resulted from the stronger intermolecular hydrogen bonding and weaker intramolecular hydrogen bonding 23 . On the other hand, the phenyl group may lead to the π-π interactions and more aggregations 23 . Scheme 1. Synthesis of macrocycle (3) 
